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(57)Abstract: 

PURPOSE: To make it possible to reproduce a three- 
dimensional image without depending upon a binocular 
parallax method by dividing an original image in each 
hierarchy in the depth direction, rerecording the divided 
images and successively reproducing the rerecorded 
contents as real images having respectively different 
space forming positions. 

CONSTITUTION: The distance of an object is extracted 
from the outlines or the like of geometric elements of 
the object included in a reference frame to find out the 
depth of the object and the object is divided in the 
picture depth direction based upon the found depth to 
find out the number of divided planes. The divided object 
is projected to the nearest divided plane to obtain a 
projection image projected to the divided plane and the 
projection image is recorded in an image recording 
medium 1 1 together with depth position information 
expressing the position of the divided plane in the 

picture depth direction by an identical distance image . ^ £_ 

extracting/recording means 9. Thus the object in the image is stereoscopically expressed fi^om 
the plane image. Consequently an already recorded planar image can be converted into a 
stereoscopic image without using a specific stereoscopic photographing device, the 
stereoscophic image can be rerecorded and reproduced and the stereoscopic image having 
optional screen size can be provided. 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 



precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



Claim 1] A geometric element is extracted from the flat-surface image information including at 
least one photographic subject stationed in three-dimensions space. The depth infomation 
showing the distance of the aforementioned geonrietrical element is extracted from the 
aforementioned flat-surface image information. The photographic subject corresponding to the 
aforementioned geometric element extracted with reference to the database with which the 
relation'between a geometric element and a photographic subject is recorded beforehand is 
presumed. The solid configuration of each photographic subject which presumed from the 
database with which a photographic subject's solid configuration is recorded beforehand .s read. 
Arrange to virtual three-dimensions space and the physical relationship in the depth orientation 
between each photographic subject is presumed based on the aforementioned depth information. 
Ask for an additional frame number based on the aforementioned physical relationship, and the 
solid configuration divided by only an additional frame number ^^'^''^'"^^^^^^^''V^rrriular 
arranged in the aforementioned virtual three-dimensions space according to a field pen^endicular 
to the depth orientation is acquired. The solid image recording technique characterized by 
recording both the depth information groups showing the position in the flat'surface P cture 
mage roup which projects each divided solid configuration on the field w^-c div. ed the near 
solid confiiration. respectively, and was obtained, and this divided aforementioned depth 
orientation of each solid configuration on a record medium. 
[Claim 2] 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

Uhis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



Field of the Invention] this invention relates to the image transformation which changes 2- 
d^ensio a icture images, such as a picture image incorporated by p.cture ,mage photography 
equipments, such as a television camera, and a picture image reproduced from the image 
ecTrrng medium, into the picture image source of the solid picture .mage devce wh.ch projects 



a solid picture image. 
[0002] 



Description of the Prior Art] Conventionally, the attempt wh.ch offers the p.cture >mage 
accomTa-^d by the feeling of a depth and the so-called solid picture .mage ,s performed 
Variously Although various technique is proposed by the technique of form.ng a sol.d p.cture 
Ze many methods of using the so-called binocular parallax from the appl.cat.on to a dynam.c 
irge'or the ease of work are used. This method takes a photograph of one photography object 
from two orientation equivalent to a man's both eyes, and an observer .s made to produce 
cubTc effect by showing each picture image to the eye to which an observer corresponds by 

mtot]1nThL"'binocular parallax method, since the picture image f.om a 2-way is needed, two 
etfof ho gr^^ equipments are prepared in the case of photography, and two photography 
ptctu e mages a e simultaneously taken a photograph of and recorded from two or^e t at,on 
corresponding to both eyes. Therefore, the recorded picture image also needs to double the 
ob e"a?ion condftions.of human being who obsen/es the reproduced p.cture .mage w.th th.s 
ho og h^^^^^^^ depending on the installation cond^ions of the P orography equj,m^^^^^^ .n 
the case of photography. For example, if the picture image a photograph of was taken on the 
ssumpJion t'hat it'irovLd as a small screen is projected on a big ^ ^ ^.^^^'^^ 

an observer and a screen seldom differs from photography condrtions there ,s fault two p.ctures 
?or rtht-and-left eyes estrange too much relatively, and do not turn .nto a sohd .mage but are 
obs td by tif dible image'conversely. if the picture image a P^^^^o^^^ "J;"/,^^^^^^^^^^^ 
assumption that it provided as a big screen is observed on a "/^"^^^^^^^ 
an observer and a screen seldom drffers from photography condrtions. parallax .s hardly 
recognized but there is fault which a cubic effect does not produce. 

[K Such fauft is common to the solid picture image observation method which needs not only 
the thing of a binocular parallax method but two or more parallax. 

[ProbL(s) to be Solved by the Invention] A cubic effect is fully hard to be acquired, as a result 
o7no rXuc ng a picture image with surtable parallax, if two or more superfical P-ctu^e "lages 
f photograph of was taken w^h the photography equipment only for ^oi'd P-cture .mages a e 
r/co^ded separately the image-reconstruction equipment for the conventional stereoscopic 
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size of equipment etc. stereoscopic vision image from the image information 

^"^'V^ :::^^^^^^^ -"'^ image transforation 

recorded as P'""*, equipment which made it possible, without [ of 

'^::t^i:^:x$"'*^ - - 

purpose In the solid image j"^/ , . . j , of a basic frame spacing, inserts 

solid picture image from ^^^^^^^^^^ signal, and records this A 

this in the ^ ---^tt;;^ °f ^ 

"""t l^ent coni^ned the ove-mention^ basic frame etc.. to ask for a photographic 
''r' / .r^nd tnrfo the number of splft flat surfaces which divides the above; 

on a near split flat surface, ^ ^ . recording medium with the depth positional 

:?rrr:;\rr^:r,rrin^ .... .... .^^^ 

mentioned picture signal , the above-mentioned depth position 

having a projection lens control means to 3, ^1,3, g^is. and to control 

mentioned picture image projection lens. 

picture image, and presumes a Photographic subject s depth^ a p g p recognition, the 

to presume the distance relation of a superficial P^^^J^f 'P^'" J^^^^^^^ 33^5 for the number 
consideration of the physical relationship ^^^^'^^'^f'^^'J^^^ 
of the parting planes which divide a in the 

depth orientation based on the depth ^''.'^^ subject is 

predetermined distance of the depth '''^^''l^fl^'J'''^^^^^ , parting plane, and was 
divided. The image which projects the divided Pjj ^^^'^^^^^^^^^ ^ posftion in the depth 

image for every frame suoerficial imag information [ finishing / 

[0010] Consequently, rt is enabled to observe ^"^^^'^^^^ ^^^^^^ as a solid image, 

record ] which is not that a P»^.<>*°«^^P^ ° ^^^^.'/^^^^^^^ for stere scopic 

Moreover, also by the picture imag f^^'^^^^^'lZi^^^^^ " conditions, like the 
vision, and was recorded on rt. even if ^f a screen and an observer 

screen size in the case of regeneration differs from the distance 
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e cubes A and B of two P^f °g-P^^^ ^^^^^^^ ^t.^ , a solid image is explained, 
mage The procedure which forms these <=^.''« /^^'"^ ^3 t^e geometric figure which forms 

Oofz] First it distinguishes what the graphic which extracts the g ^^^^^.^^^ ^^^^ 

Tpiture image from a Aat-surface picture ima^ was -tra^^ 3,,,,, .Hich 

oattem recognition, is. For this reason, the beforehand, and appears in a 

nSates the content of the flat-surface ^f^J'^'^^^Za base is built. A photographic 

cTeea and its solid ^^t" ^trTctT^^^^^^^ ^^^""^ ^°"^'rt" ' 

subject is distinguished from the extracted S^^P^^^ _^i^,,3i,,3 space formed in the 
rhnsen This solid model is arranged to the virtual tn ^ geometric 

shown in d^ (B). ^To™!^^^^^ B ^re arranged in the model 

figure using perspective ^^^J ^^^^'j'^^^^'tll'sVate element, then a virtual space. If the 
of the unit registered into a database at a soiia si ^ ^ shaft orientations of a 

i ntat on of back this side of a screen - ^^^^^^ become clear with the data 
V rtual space, solid-state element A ^^P^^^^^the greatest xmax among P pomts (x. y, 

s owing the configuration of ^^^''^^^^l'^^^^^ Jn The depth distance of a mode 
z) which form the front face of each "^"f ' 3 y-Z flat surface divides a so id-state 

group is found from a difference. According 0 th^ depth^ a .,3 
e ement If a depth is large, the number °f P^-^f ^"^iJ^''^^ ,3 ,,|3ted to the resolution of the solid 
Three fla surfaces are dividing. This number of P^^rtions -s reia ^^^^^^^ p,,jects 

im Reproduced behind. And it asks for the -"a^^"" '"^^^^^^^^^ - the method of this side 

ToTt eXided flat surface, SI of ^ ^^.^^^^^^^^^^^^ bottom S2 F.t surface 11 2 

- vegetation - the fraction of a solid ^^^^e element ^^^^ ^^^^^^ 13 The solid-state 

The solid-state element which exists in between is show element which 

I ement which exists in between . shown^S4 F at surfac^^ 3 ^^^^^^^^^ ^^^^^ 

frame F10 and positional-information =<'"fi"'^^;;=^P;;„ basic frame F10, and consists of 
frame which should form solid images, such a t^^. fn>m ^^^^ vvinds such an 

F10-F14 and FlOinfinity is formed. A series oT son p drawingKB) - f12. and is 

Ssi UP *trr,r™ ^p^^^^^^ -> - ^ " 

frame, and should project each fram oy tne 
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for optical-path-length change, and restores to a video signal, projects the p.cture image of each 
ame by the projector, and is moved in the orientation of back th,s s.de of a screen ,s formed. If 
an observer looks at a series of picture image from which such a projection posifon changes ,n 
the orientation of back this side of a sere n at high speed, a series of fiat-surface p.cture .mage 
will be recognized as a solid image according to the visual after-image ettect. 
[001 6] The example of this invention is explained with reference to the dravvmgj and the 
drawing 2 Drawing 1 shows the configuration of the solid drawing conversion system of th.s 
i;;;;;;;^io;r and drawing^ shows the configuration of a solid image-reconstruction system. 
[0017] The subject-copy image is recorded on the image recording mediums 1 such as a 
videodisk. videotape, CD-ROM, and a hard disk. This image recording '"ed'"/",^ '^P^^^;":^^ 
the image-reconstruction equipments 2, such as a videodisk player and digrta VTR. and the 
frame number according to the capacity of a latter image memory, for example, one frame. ,s 
epmduced Each reproduced frame is changed into the digftal value wh,ch bears the lightness of 
each pixel and the sexual desire news of a hue, and is memorized by the image memory 4. For 
e mple 256 colors can be expressed if 1 pixel is displayed by 8 bits. Moreover^the video s.gnal 
obtained from the photography equipments 3, such as a television camera, can be changed into 
digital value, and a predetermined frame can be memorized to an .mage memory 4 
[0018] An image memory 4 gives the picture image for one frame to the depth estrriation 
-ecu prnent 5. The depth estimation equipment 5 is the computer constituted surtable for image 
data processing, and forms the three-dimensions virtual space mentioned above .n the memory 
not to Istrate And functions, such as individual position estimation section 5c which presumes 
irJage-recognition section 5a which discriminate what this is from a photographic subject s 
Tometric weighted solidity currently formed in the image memory 4. who e J|on es .ma .^^^ 
section 5b which presumes the discriminated context between photograph.c subjects, and the 
overal physical relationship between [ each ] photographic subjects, are borne. Moreo-r J s 
possible to also make the function of a picture image extraction of the same below-mentioned 
Sep h m p extraction recording device 9 bear. Estimation of this etc ,s performed referring to 
serially the data accumulated at the database equipment 6 which registered a photograph.c 
subiect's general size and the geometrical-related master data. , ^ ^ 
00 9] Even if ^ uses the database with which a photographic subject s f ^^^'""f; , ^^^^ 
egistered beforehand, when the goodness of frt showing the preo.s.on Pj^^^^^^^ .^"^f^^ 
distinction is low and estimation is difficult, the data correct.on equ.pment 8 w .ch enabled ,t to 
can^y out the correction manipulation of the data suitably by the manua operation by the 
op^ator is used. The interface with an operator is performed by the data entry terminal 10 
Tqu pped with information-display machines, such as a keyboard and a ^^f^J^^^'^^^f^^^^ 
corrected data are registered as a current data into the above-rr,ent.oned datf se through the 
database correction equipment 8. Moreover, the current data obtained from the above 
mentioned presumed result is registered as a current data into the aforementoned database by 

mm The presumed rlsuft by the depth position estimation equipment 5 is sent to the same 
epth-^ap extraction recording device 9, and a correction add^ion of the -''J-^'-PV ^ 
et by the below-mentioned modality and below-mentioned properly ^^^^^^ J-^^^-^"";^,^^^'^^ 
equipment 13 is performed. The same depth-map extraction recording device 9 is a surtable 
comprer for the image processing equipped wrth image recording equipment ext-acts he 
fraction of the same distance, or the fraction which belongs .n predeterm.ned range in the depth 
or entati n the depth orientation of the screen which changed the subject-copy S|cie ,nto the 
Lee-dimensions screen, forms one screen from a subject-copy ^^'^'l^'^^Zt^^'^ 
image recording medium 1 1 . Two or more additional frames are formed from one frame of 
uSct-copy image, and a video signal [****] is formed by repeating record.ng senally the 
frarne used as a background, and an addrtional frame group on the image recording medium 11. 
002tlTn add^ion w^^^ the image-reconstruction equipment 13 serves as the ster oscopic 
S n e Jpm "0?'^^ arallax method, correction is added and recorded as becom.ng 3 

proper value about a solid image according to the distance wrth the ^/^^^ ^^J,^^^^^^ 
who show in the parallax and a mutual distance of the p.cture .mage for nght-and left both eyes. 
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[0022] Next, an operation of the depth position estimation equipment 5 is explained with 
reference to the flow chart shown in drawing 3 . As m ntioned above, the principal part of the 
depth position estimation equipment 5 is constituted by the computer (it is hereafter called CPU 
for short), and can also perform a control of related equipment. If equipment starts an image 
processing that a solid picture image should be acquired from a flat-surface picture image. CPU 
will make an image memory 4 memorize image information from the image recording medium 
regenerative apparatus 2 which performs the image recording medium 1 used as a subject copy 
image, or the photography equipment 3 (step SI 03). and will perform the following processings. 
[0023] First the process which carries out the shape recognition of the photographic subject 
reflected in the screen (steps S104-S113), The process which extracts the graphic of the 
settled type which detects a photographic subject's profile and exists as a graphic element 
(steps S104-S106), The process which presumes the integrated state of two or more extracted 
graphic elements as a solid-state element which investigated and became independent (steps 
S107-S108) In automatic distinction, the process (steps S112-S113) which registers into a 
database the process (steps S109-S1 10) at which human being checks the fraction with a low 
goodness of fit. the process (step S1 1 1) which names the above-mentioned solid-state element 
which the check ended, this, etc. is performed. Any process consists of supplementary operation 
of performing processing for determining this etc.. when a judgment is negative, the process in 
which the completion status of above-mentioned operation is judged, and. 
[0024] extracting the field collected by a lightness distribution and tone distribution of a picture 
image as an example in a profile extraction process (SI 04) **** - change of this etc. to an 
edge - emphasizing (step S1 05) - a graphic configuration fundamental after that and a 
interpolation curve - a profile - ****** (step SI 06) - well-known technique [ like ] is taken 
[0025] An integrated state is what (step S108)the inclusion relation of each graphic element 
determined in (SI 07) and the preceding paragraph is presumed for from how geometry and an 
actual body appear, and the solid-state element by which graphic elements, such as this, are 
subsumed is determined. As for the fraction which is low and cannot determine a presumed 
goodness of fit, (step S109) and an operator can perform correction correction ****** through 
the database correction equipment 8 from a data input station 10 (step S1 10). When an operator 
performs naming of a graphic element and label attachment, the (S1 11) above-mentioned data 
input station 10 etc. is used (S1 10). if all are determined - the database equipment 6 - 
registering (S1 1 2) - the update work of a database at this time (step S1 13) is performed by the 
update equipment 7 of data Operation by operators, such as this, is equivalent to a complement 
of the function of image-recognWon section 5a indicated to the view 1, or a kind of learning of 
image-recognition section 5a. ... 
[0026] Then, CPU performs the process (steps S121-S130) which determines the order position 
in the screen of the above-mentioned solid-state element This is a part of function which whole 
position estimation section 5b bears. It consists of processing in case processing and the 
judgment which also judge these processes are negative. That is. it has the presumed process 
(step SI 25) based on the optical conditions at the time of photography, such as a distinction 
process (step SI 23) in relation by ambient light, such as the distinction process (step SI ZD, 
shading and lightness of a context from the graphic-element configuration itself and a hue. and a 
focus a dotage degree at the time of photography, the check process (step S127) by the 
operator, and the registration process (step SI 29) to a database. In each processes, such as 
this when the goodness of fit of a decision result is low. supplementary operation is performed. 
[0027] First in the order decision (SI 21) from a configuration, geometric knowledge, such as a 
lap of a geometric figure and a continuity, is pulled out fi-om the database equipment 6 and 
presumed operation is performed as contrasted with a subject-copy image (step 81 22). In an 
environmental condition (S123). the knowledge database (step S124) about the knee condrtion of 
reflex of light or the dispersion status and a shadow is us d. It is also useful if there is a 
database (step SI 26) about the relative relation of the depth orientation of th grade of focusing 
of the lens at the time of photography and a screen. When the ch ck and the update operation of 
the database by the operator are required (step SI 27). the same process as th content 
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ach 0 d-state e m^^ for which it asked by the above-mentioned P-cessing the extraction 
ocess (step S132) of a graphic used as a gage, the extraction P--« ^ 7^^. .^^^^^ 
isappearing point of perspective, light, the shadow or the co'^^ "/he ^ ^ ^^/^^^^^^ ^^.^ 
orocesses (steps S138 and S140). such as a derivation process (step S136) of a grade and th s_ 
SJe Steps SI 31 -S141 are a part of other functions which whole position estimation equipment 5b 

S] when quantification work is already completed (S131). pass incidental work PS S139 
InH ?i4lTof this same with having carried out registration [ a check and ] work and point ** etc. 
A h fts tote fXwI^^ Phase !f the dimension extraction of (S131) solid-state element is 

SH^^-ticJ=f:t:;^^ 

erement and the distance relation between each solid-state e ement is presumed based on 
oerTpective (step SI 35) Moreover, the quantification by shading etc is not performed (SI 36X 
hTthin of e elongation condition of a shadow or a color for which it fades and Quantrf^:a ton 
rttt Jined from decrement of condition or the quantity of light is also possible (step S137). In 
L ive p^ ^e s^^^^^^^^ the goodness of fit of a presumed result is low (SI 38), an operator may 
perfor^ correction and the new entry of data of data through the above-mentioned data entn. 
tPrminal 10 or the database correction equipment 8 (SI 39). u^^„4. 
S] Next he process (steps S151-S159) which quantifies the context of the graP .c e ement 
LOUJUJ Next P I I performed. For example, the flinging-up grade of the 

Sr^f u^n^^^^^^ no^e ol hand and'foot etc. has the common thing about the irregulanty 

J a sord-state element Decision operation takes the lead and a series of Processes of the 
0 t such s h?s are the same as that of the quantification process of the context of the 
SSd-state eJement mentioned above, and abbreviation. A different process is an extraction 
solid st^te e^ jent me ^.^^^ ^,^33^^ ggked. it is not necessary to 

7JoZ tZ! Tl to^^^^^^^^^^ is equivalent to the function which individual position 

SuToS^^^^^^ described until now is the explanation about one screen When 

rresult th" "It «i™ «163). Th. sam. check / re6istr«,on work (steps S164 S167) 

Wa t:iXb™ss, base, en «>, -.pth resolution of the aotua,^ used 
rge-^c^cL e,ulp™rt 13. and the depth of a screen, <>;,'^'^''l*;^f^:,'£! 
screen (additional frame) and the position of a depth screen are <f»f""j;° ^ 

^ . .. 2001/07/13 
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restore to a depth information with the recorded image information, and ] this as a video signal 
and a projection positional-controll r signal. The image-reconstruction equipment 13 forms a 
screen by the image information of a video signal, and sets up the projection position of a screen 
in the orientation of back this side of picture image projection space for every frame using the 
depth information on a projection positional-controller signal. When the formation position of 
each screen changes in the orientation of back this side at high speed, the picture image group 
which remains as human being's visual-sense top after-image is compounded, and it seems that 
a solid image exists to the person who observes. 

[0034] In addition, depth resolution (screen density in X shaft orientations) of the depth screen 
in the orientation of back this side can be made so high that it is close to an observer according 
to a visual property, and let the thing of a certain depth distance beyond be only the flat-surface 
picture image of a background. 

[0035] Drawing^ shows the example of a configuration of the stereoscopic vision equipment 
using the equipment which observes a solid image, reproducing the picture image of the same 
distance continuously among the image-reconstruction equipments 13 mentioned above. 
[0036] The video signal to which it restored with the image recording medium performance 
equipment 12 is sent to image-restoration section 13a of the image-reconstruction equipment 
13 Image-restoration section 13a tunes distortion, pedestal level, etc. of a picture image which 
project a video signal according to the property of the actually used image-reconstruction 
system finely, and when adjustment is unnecessary, it outputs an input signal and the same 
signal Among this output signal, a picture signal fraction is sent to picture image projection 
equipment 13b. such as projector CRT, and is changed into an optical image. This optical image 
can set the formation position of a real image 14 as the arbitrary points 14a and 14b of the 
depth orientation by movable lens equipment 13c which moves by the motor. 13d of movable lens 
control sections drives the voice-coil motor of movable lens equipment 1 3c based on a 
projection positional-controller signal. By this, the position of a real image 14 in which a 
projection lens carries out the high-speed move of the optical-axis top in order, and it is formed 
in space moves before and behind the depth orientation. In addition, when a video signal and a 
projection positional-controller signal get over and are supplied as a composite signal, the 
projection positional-controller signal which bears the video signal which bears image information 
by signal separation section 13i. and lens control information is separated. 
[0037] Although the position of the vertical orientation of the picture image of the real image 
materialized to space may be unable to be adjusted neither by image-restoration section 13a nor 
the above-mentioned movable lens section 13c. it can change the formation position of a picture 
image using two sets of reflecting mirrors 13e and 13g at this time. Reflecting mirrors 13e and 
13g operate 2 degree of freedom per set of a reflecting mirror with the reflecting mirror attitude 
control equipments 13f and 13h. respectively. ■ a \ 

[0038] The projection image from the image-reconstruction equipment 13 is materialized along 
with the picture image optical axis 15, and is shown to an observer 16 via a concave mirror 17. 
The gestalt which left the vertical sections 17a and 17b of a concave minror as shown in drawing 
the gestalt in which the whole surface of a concave mirror remained, or the gestalt which formed 
the concave surface with many small plane mirrors is also available for the above-mentioned 
concave mirror. If the position of a projection image mentioned above sets to 18a and 18b. the 
reflected image formed with a concave mirror will serve as 14a and 14b. ■ , • iq' 

[0039] In this example, the above-mentioned picture image optical axis 15 and the optica axis 13 
of a concave mirror may be set up to some extent with the angle, although set up in parall I At 
this time, the proper status reconfigures each part in the aforementioned image-reconstruction 

KToTaw^ngJ is an example in case the picture image recorded on the above-mentioned 
image memory temporarily is a picture image for right-and-left eyes for binocular visions, actual 
- the stroke of an image memory - although only the picture image for the one eye is 
recorded on the region, if the picture image for both eyes is drawn simultaneously for 
conveni nee - 21a - like - right and left - 11 only - it is shown as a doubl pictur image 
which separated Since an explanation is easy, drawing is explaining th picture image as a circle. 
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Th e distance II Although it is necessarv to correspond to human being's pupilla spacing, when 
]^S7:^^r. screen becomes large, the size of a Pictu-m^^^^^^^^^^^^ eco-s large 
T 91 h and it is the clearance 12 of the picture image for right-and-left eyes as a result. It 

% ses an^ tops suit ng a pupilla spacing. Conversely, when a presentation screen s,ze 
increases ^"".'JjP'.^^^f J ^i^^ ,3 of the picture for right-and-left eyes. It decreases 
'iTo'pr p '; i ■ o^^s^^^^^ either. In any case, to observation of a solid 

: ge 'po «y^^^^^^ unsuitable conditions is large. Then, it responds to the s,ze of a 

IntSn scL and is the proper distance II about the clearance of the picture image for 
nghtCndl^^^ orrecEed'picture image is recorded on the same ^epth-rnap extrac ion 

right and ten ey ^^^^ ^.^^^^^^ extracted if the 

for various deformation and applications, 

vision photography equipment is and it can 

; app'o the picture image currently recorded on stereoscopic vision. 
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Drawing selection 



Drawing 2 
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Drawing selection [Dr^i:^:".?..^ 
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Drawing selection 




□ 



zr 





SI57 




-SI72 




*^ T 



oors'a I , ■- — — 



[Translation done,] 



http://vvww4.ipdLjpo.gojp/cgi-bin/tran_web,cgLeije 



2001/07/13 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran.web.cgi.eije 



2001/07/13 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran.web.cgi.eije 



Drawing selection 



Drawing 7 




[Translation done.] 

http://www4;ipdljpo.gojp/cgi-bin/tran.web.cgi.ejje 



1/1 ^--y 




http://www4.ipdljpo.gojp/cgi-bin/tran.web.cgi.eij 



2001/07/13 



(i9)B*G3i#3^/f (J p) (12) m CA) wmti^mmm 

i^li¥5-91545 

(43)ftMB ^fij 5*0993) 4^9 8 

(5i)[nta.' m\»m frmm^^ fi m^v^sm 

H0 4N 13/00 8839-5C 



(20a5®#^ 


^ii¥3-278227 




000003078 








(22)tiiSIB 


¥fiSt 3 ^(1991) 9^303 










^ 



























(54) {m<rim] iLm^^n±^>^rJ^ 



(57) 




(2) 



1#M¥5 - 9 I 5 4 5 



lit /j; SIC i o -C ii^ :7 u- A^fc'ft 1 1 ^^S"! $ n 

sj^ txn hiiti^mm t z. (Dm ^ nfc^i 

f^Jl^l^to |fjE^fT:^lSl ic Jo It 4 {4 a $r ^trfTtfl««^ i: 

Mzmikumm^mmtxm^mm^J^ri^t^^'iy 

[0 0 0 I 1 



[0 0 0 2] 

10 0 0 3] -(7?i5iiim^^'C-ti2^iS]7l^e>(7)ii«$: 
(SilSlcStJcJ;; U;t 2 ^(OifM^hWimz- 2 oco^^S^S: 

[0 0 0 4] -(DXotj:r-M.^\t. m^mm:^^<^h(^ 

to 0 0 5] 

tmt>^tmm^mfm'^x^^^f\^ti^'^^^ ti^ 
^i5-f-5^(c#PDKi-<v\ tit. tL^m^-^<Dme^^ 

x^iw 

[0 0 0 6] <tor. :i^m\'tw-^n^^^x'm^f\^ 

[0 0 0 7] 



/ 
J 



(3) 



1#5^¥5-9 154 5 



(75^i$R^^^ b (T^ilfi ^l*tti L r ^^^*^co ^^T$: 

^1-5f5]-^8lif^J*ffiI£^^^^-i: ^^^^^ ^ ^ 
[0 0 0 8] tfc, ^^^^OiM^E^S^i/^rA 

ft ^ t ±E-2fc7c®^2i^s^ ^ n ^. # {ia^r^-rrrf 
ffi tft ^ ^ la^ ^ ® ^ ^ 

[0 0 0 9] 

[0 0 101 rt7)^m. ii4^mffiicsi^^ixfc'b<7)-eii 

[ 0 0 11 ] 

5$:#9BLra^i-^, [2 5 (A) II, ^^<it=/::6 2o 



[0 0 12] t-r. w-^mm^hm^^Bf^Lx^-^^m 

^jRCJ^-e i ($:?i^t^'75^r /L- ^ L r r - ^S' — ^ 
05 (B) lOT$n6='Vf:r-^[^(cjfM$ixfcf5i© 

PBl(c(iij^{*(;51i<4=^3KA&r/BiiEa$ix6, ii®<7? 
?^^^^[fillr^iS^^^fi|£^x^6:^f^^^^)^:^^^i^^^. ^^^^^ 
/WiT) ?^:t^ ^ b-fr - ^ I- ct o T @ A ^^U^ B 

•f-SP.-^, (x. y. z) (/?9^, i::^«^xox i:l/h<7? 

6o lltTi5^t(tn(^^.fl«C^ii1-o US (B) X'\t\ 
, -l3 ^;)3o^O¥®tc<tor^^*lt-CV^6o rto^f) 
feds ^lc^^$n^)lz:<*^^<73^^^(-^^^^^<. 

6. us (C) CO Si ;S^^¥Bn^(-?!?tilt/t 

i.tCl*7 A F 10 ti^h^^mMAJkl^B $:fi^V^fcW 
f::7u-AFio, <iiSttffix« ^rii^tt^u-AFio 
-Fu. Fio« 1 7U-A(D4i$:®®tt^i5jf^ 

fiK$n'5<, z(D^o^£mmm^^Q (b) (t^hs^c;? 

#7U-i*fr izlCOV^TlfeOigxI-iriae (A) 

\c7r>^ki!b-m<D^mm^tmhh^o zix\t. n 
mx'7r^^t\^mmmt^<r>^y i^-m\::tLmm^ 

[0 0 13] ^7^'-i^^rS^^t'i^T;^^i#^ctt:7^- 

LT7 u- A$r^li^r-i#l4l^^^i-fii:»««*^«^^ 



(4) 



1^fB3¥5-9 154 5 



^^.^-f^ # t ^ 7* □ X ^ ^ £0 plSJlS^ ^ V X#) i 

(0016] ;$:|l^^7)^iS0*I^COl^T[ll 1 RXim 2 $r# 
[0 0 17] fc^r^r^^^. CD-R 

m^^ri^^Mmcmi^i^xm'^y u-i.$rii^>^ 

(0 0 1 8] ii^^^Mtt, 17W-A5^<7?®^^:^ 

mmti^hztimx'h^fi^^mii'^m^m^n 5 
[0 0 19] =f'ihm^<^Bm^'^^i^^i^^'r-9-< 

f^r-r-iS^ ^riiHi-I^MX-r^) :i L'/ir- 
^^tT-^^-^MmustitLxh^T-^^-^ 



[0 0 2 0] ^mitM3^^15lci6ti^^^{i. tsl 

[0 0 2 1 ] fits. mm±^M. 1 3 tmm.m:^^(o 

^m\zz cxmiEfj:mhfii>^ 0 \z.'^iE^n!i^x^m'f 
[0 0 2 2] ^nmm'^msmm^^^'x 

0. gll-r6igli^^l^^titT9::i:2i5'C-S6« CPU 

^lEi^JSCflcl? 2 6 V ^ fiill^ ^ 1 3 f> ^ 
U 4i::iiifett«^iati^^ {^^t^t'S l 0 3) . J^T 

(0 0 2 3] ^T. mm\:i^^-ftm^mmnt 

i-i>xm Uxy:/s 1 0 4-s 1 1 3) . 

%^^ih\.hi>ttt^itMmmmmti.x^ 
ad^axm i^r^ys i o 4-s i o e) . isati^ix 

t-cm^i-axS (;^r 77^3 l 0 T^-S l 0 
8) . gStl^^)/j:^ISIl'C}iii^S^S5<Sv^^5>$rAPfl7S^^^ 
7^i-6Xm (;^ry7'S 1 0 9-S 110), ^x-y 

•yrs 111). ::n^«:x-:^^-^^-S&^^xm 
C^r-yT'S 1 1 2'>-S 1 1 3) ^rltfi-ao v>TntO 

[0 0 2 4] ^^^iffittliim (S 1 0 4) X\t. -mt U 

s 1 0 5) , 

xm^^^t^^ (;^r-;/7'S10 6) J: ^ /i:^^Si(75¥& 



(5) 



m^W-o-^ 15 4 5 



[0 0 2 5] '^t^mM (S 1 0 7) , m^V^'^Ltz 
tim< . ^^t^M^'^'^^t (;^r-y7'S 10 9). 

ii^:t-<u-^m')^^\zn (Sill) . JtET- 

^K:hiJ^^l 0^^fflV>6 (S 1 1 0) 0 ±Xt'-Bi:^L 

fzbf-^^-^^M.e^^^i^i-^ (s 1 1 2) t\ z 
(Dt^(DT-^^-7.W.mi^ {^^ryy'S 1 1 3) 11 

[0 0 2 6] ii9gv>T, cpvn±.tm^^M(Dmmp^x 
<7)ifi^{iSSr^^l-4xm (;^r7:^s l 2 1-S 1 3 

0) ^wnt^o zix\t±mm^^^5himo^m 

'^(Dt^(D^Mtf)^h^J:^X^^i>o ir^£t>hs ^BW^ 

1) . ^B'^m^'^€.mj^t'mm^tmf:>*)x<om\ 
XH (^^r-yT'S 1 2 3) , m^<r>^^.'ts^^^^ 
lJ^B#(75)t^^mcS^<m^xm (;^r-y7'S 1 2 
5) ^ :^^u-^(Cj;6^x-;/^XM C;^r-y7'S 1 2 
7) , r-:$^-<-;^-^<0S^XS (;^r y^S l 2 9) 

[0 0 2 7] tr. mfi^hmmm (si2i) x 
m'^m^n^j^o (;^Tyys 1 2 2) , ^^^ft= cs 

12 3) r-H. )tt9(;)^lt-^«cSL^^fi§-]^(^ftO^^(C 
^-f -SjEPSlT-^^-^ (;^r-yysi2 4) $rfflv> 

2 6) t'^hM. ^nh^^Xhi>o 

y^S 1 2 7) li. 5fet^i£^7tf^^«i:lsl^«oxm^s^<b 
K-S (;^T-7 7'S 12 8, S 1 3 0) , 

[0 0 2 8] ii!eiCf®-c-**t€-!i<i*=s?^'75gi'^ 

gi^,«r^S{k-f axm (;^r-yrs 1 3 1-S I 4 

1) , ^ii^-f£i:':^60?f$<75ttddXS (;^r-yrs 1 3 

2) , iiia^fc(7)?^^^,<7?^atlixm (;^ry:^S 1 3 

4) , ^^^^feCJ:6PffirBlSS(?)iimxS (;^r7 7' 
S I 36) RX^Zh^Oi':zy<7 '^§^Xm {^TV^ 
S I 38. S I 40) 7.Ty^% 13 1- 

S 1 4 ili:fe(*{Si[E«l^l£E5 b2l5m9^l!l(75flaig<7>-SlI 



[0 0 2 91 gtfc:£titf^|giS^TLTV^6®^ (S 1 

3 1) {1, ^x-y^ 'm.^^Mf'^A\^fz<nb^Wi 
m^coi^^f^^ (;^ry7's 13 9, S 1 4 1) 

xiF.<r^mk\^mi-t^. ^'')Xfi\^'^%\t (s 1 3 

1) , m^^n<n^'m^^'fi^x\^fi\^>i (S 1 3 

2) , a^^SIS^i^rv^6i^il^i:JEaS£T-^-<-;^ 

A. X|lia<?D^) (;^Tyysi3 3) 0 

(C, r^^,^,(;3**ffii^fft>n-CV^/<fV^ (S 1 3 4) IS 

r -y^S 1 3 5) o ^Z::. lil^^^c,^:^,;£fi^t;is^Tb^^ 

tv>/j:i>^ (S 1 3 6) , l^(7){$U^^^-^fe<o*)-a:^^ 

6 V ^ (i3tft(^^s;i^ ^ ^ tit: ^1 a w i: t ^fgX-fc 6 

(^^ryT'S 1 3 7) o ;:iii<7?xm(:iidi^-CM^^m<7? 

ig^SjJ5iSv^<i:t (3 138) , }L^f-^Kf)^%^ 
SI 0^r-^^-<-;^j^S'J3SS8 

r-^'<;5^S8'J-^if^T"-^^^A;'7^^Tortav^ (si 

3 9) 0 

[0 0 3 0] 2Jc(c, ^%%^m\z'^%)^m^^%(nWi 

^gl^^r^fiibf^XS (T^r-y^S 1 5 1-S 1 5 
9) ^Hrfl-^o fi'*l;tti^ ARntT^a^Oilfi^^^S^D^'? 

134) T\ ^lc^J6T*>6<^-eirr-(itT^!^^^2l5'i 
\\ rt^xm (s 1 5 1-s 1 5 9) ii<®si|&t^i^^ 

[0 0 3 1] ::i^^T*i^'<fcxm^l-o^o®ffi(col.^T 

tC§i1-^>T-i5^^-^i5i£;.g/j;i|^ (Xr^y^S 1 6 

1) (CH. llCfl!l(;5M^il^;'^y 4lClJfu:iilUT. 
^6VMi®^>^y 4tcf&(;)il@tEt@:$ii'CV^6i: t 
tl. i(7?f|ti(;D®®(Coi>T±IStt^SiEQ;®$rtfv^ (S 
16 2) , ^(7)5^mi:ltIlHl)^mi:^it®1-5r^tcj: 

0 . ^t^f^1g<75iS'^S«rffil±$-tt6 (S 1 6 3) , in 
tCti$fei:f5l^(??f^x-y^:^ -S^f^^ C^ry^S 1 6 4 
-S 1 6 7) iMI-m-Ti, 

[0 0 3 2] a±(^xm$r»^TU/tm, 5i^t-i^ffl-ra 

ii^?l4igEl 3<7?§l?f5>fi?ag-5tU^®®^^^tT(cS^i^ 
'^t>h {7.ry:rs 17 1), r<;)^fT®®*ott&&t; 

{Micc£;i:r^F£;-r5S«=g3»-{2?^s^«ria5 (o 
\^xm-^m^^^'^^^u 9 J: o x^%^m^u 

2) o I5®te0^7U-AICoV^T;^r -yt/S 10 3- 



(6) 



^B^¥5-9 15 4 5 



s 1 7 2^m'&txm^^f^^^^ uzw-mmi^y- 
[0 0 3 3] ^ur. 5«^<7)^fifetc*?oT(iiifjiE 

[0 0 3 4] f£i6. ^^m\^Km^mmm^m 
[0 0 3 5] m7\t. h^uzmm^mi 

[0 0 3 6] 2\ZX'oXm^ 

tiftt'f titbit, i^s^^ni zmm^^i 3 
\cmi-^m^n^'y^r j^(D^m:it^^cx^'^^h^ 

tii;^M-^(^ ^ ^i®^m^l65^ti7'a ';;x ^ c rt^<d 

mis^mmM^i ^hK]&hi^x^^m:.m^tl^. ^ 
(Tfit^mt. ^-^^^ix^x^m^^'^^^y^^^^ 

4 a . 14b tClSf^T't ^Sd uyX^Jilgg 1 3 
dliS^^t^lii<t^tcS':5v^T^®]^>'^^li 3 c 

mi A<7^iiLm^^vf:^^<7^^'^^^^^^^- ^^^^ 

[0 0 3 7] ^mC}$.±t^n^<^MiSSi(^^T:^\^(^iiL 

mtm^^^^ 1 3 a -^iia^sii u y xsc 1 3 c -eiin 
3e. izg^m'xmm<oj^tLim^^^x^^. K 

mi 3 e &U! 1 3 g (i^^KltMI?Mi'^S 1 3 f 
B^XJ^iZh\c^^Xi^<D^m^t^2B^m<r)&i^ 

(0 0 3 81 mm^±^^ 1 3 *^p><7?tfeii^i&i-iji«)tct& 



1 5IC«.^oT^iL, BOS^l 7$rl* LTl^^l 6 

17 a, 1 7 b^^Lfcfc'lt^Off^^t't, Bflffi^iT)^® 

18 a, 1 8 birfat, [lfl©liT'?fM^n6Sltffe(t 
14a, 14b t^Ji^o 

[0 0 3 9] :^m'njLEmi!Sim 1 5 1 mm<Dm 

[0 0 4 0] 08(1. i:i^<7?ii{^>^y tc-^E^^n. 
fi<^2 1 a<7)J:3tw£^l-ii /^'ftlin/ii-liiffei: 

mm(D'f4 p:\c^^cx&mmmmmmm^m^ 
m \ I t-^iE titmmm-mimmn^mm 9 

/.cmMx-mm t ^ ^ iT^ii^^rfe^&ai^iiffii^r^fiiti- 
i-^^^<^mi&^m\^xmMLft^ . ^iv>ti5tt?5^t 

[0 0 4 1] L1t^^n:$im^^^ii'^M.O- 
[0 0 4 2] 



(7) 



15 4 5 



[il2l iimikn^^^^^^i-y^'y^^o 
[113] mm^^^^^^^ty^-t^-^^ 
[[§4] ©{fe^E&a^ii^r-i^i'^'^-^^-^ 

[0 6] 5tMffem^«:Si^-^^l^o 
[®2l 




(i2 7l 5i4:lte5r^^1'^)S*'^^'T^1'l^o 

[nisi iSilS:^^ffllc!£i^$Kt®{^fe^O^^rIE$rSi0^i-6 

1,11 

4 g^^^y 

5 ^?f{itit^i^i 

1 2 

1 3 m^n±^W: 



15] 









^ i 




^ ■ i 


(A) 




(8) 



15 4 5 



[11 : 




(9) 



^mW-5~9 15 4 5 



[13] 



5103 



5110 



'S/06 



■SI12 



'S/i3 



